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Abstract: Leptin is a protein hormone of 16 kDa, assayed in human, rat, mouse, bovine and 
porcine milk. The presence of leptin in milk raises questions concerning the ability of the mammary 
epithelial cells to transfer leptin from the blood and/or to synthesize it, before its secretion. In order to 
gain a better insight and understanding of leptin’s influence on milk’s quality and production traits at 
buffaloes, this paper reviews the available data on leptin’s roles at the species studied by a number of 
scientists and compare them to the results obtained at the buffalo specie. The study was based on a 
number of 30 samples of buffalo milk and buffalo blood from Salaj and Cluj County. After the DNA 
extraction from these samples we used the PCR method to identify the electrophoresis profile 
corresponding to fragments of leptin’s gene. After the PCR we managed to identify the favorable 
allele C and T of leptin gene. We also evaluated some parameters in the milk samples: fat percentage, 
protein percentage, lactose, SCC and pH. After comparing the values obtained we established that 
from our data leptin gene can be a factor that influences milk’s quality at buffaloes. The values 
gathered from buffaloes that presented CC genotype demonstrate the fact that this allele can be 
responsible for a lower quality of milk and the TT genotype is responsible for a better quality of milk.  
 




Leptin is a 16-kDa protein that is synthesized by adipose tissue and is involved in 
regulation of feed intake, energy balance, fertility and immune functions Fruhbeck et al. 
(1998). Plasma leptin levels in cattle and sheep increase linearly with increased body fat mass 
and with increased energy balance (Blache et al., 2000; Ehrhardt et al., 2000). Leptin gene 
expressed in a variety of tissues including adipose tissue, placenta, mammary glands, skeletal 
muscles, gastric mucosa, brain and pituitary glands. It seems that leptin has a large effect in 
coordinating whole body energy metabolism and may be classified as a “metabolism 
modifier” (Houseknecht et al., 1998). Results indicate that the leptin TT genotype is 
associated with increased milk and protein yield, without changing yield of milk fat. That is, 
all dairy breeds tested showed the presence of the favorable T allele (Buchanan et al., 2002). 
By this study we are trying to understand better the origin and role of leptin based on the 
identification of the favorable allele for the quality estimations of the buffalo’s milk and 
correlating these results with the milk’s compositional parameters in order to estimate de 
appreciating possibility as a quality and traceability marker. The importance of knowing this 
hormone’s properties is becoming more and more essential taking into consideration the 
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possible influences that it holds. The researches in this field have studied the influence of this 
hormone at the following species: bovine, caprine, ovine, rodents and humans (Buchanan et 
al., 2002; Houseknecht et al., 1998; Ehrhardt et al., 2000; Fruhbeck et al., 1998).Taking into 
consideration the few researches done on the role of leptin in buffalo’s milk production, we 
have chosen this product to establish if these references from these studies are applying also 
at this specie. The main purposes of this study were to identify the favorable allele of leptin’s 
gene implicated in quality appreciations, to investigate the compositional parameters of 
buffalo’s milk, and to analyze the possible influence that this gene might have on these 
compositional parameters.     
MATERIALS AND METHODS  
 
 The research has taken into study 30 milk samples, 5 colostrum samples and 30 blood 
samples selected, collected and processed from buffalos raised in private households from 
Cluj and Salaj counties. The methods used for DNA extraction from blood, colostrum and 
milk were the following: DNA extraction from blood using the solutions from the extraction 
kit; the DNA extraction from the somatic cells from milk and colostrum using the kit and the 
second method using the rapid extraction with PBS. After the DNA extraction we identified 
the electrophoresis profile of leptin’s gene using the PCR technique. This technique consists 
in repeated cycles of heating and cooling so as to melt and enzimatically replicate the DNA. 
The short fragments of DNA that have complementary sequences, along with a DNA 
polymerase region are the key components in allowing the selective and repeated 
amplification. By the PCR method we obtain a progress, in generated DNA this being used as 
a replication model, establishing in movement a chain reaction in which the DNA pattern is 
exponentially amplified. The PCR can be modified on a large scale so as to make a large 
amount of genetic manipulations (Vlaic et al., 2000). 
In an Eppendorf tube we put 16.2 µl water, 2.5µl buffer, 1µl DNTP, primers (amcrse): 
sense primer   1µl, antisense primer 1 µl; TAQ-polymerase 0.3µl, MgCl2-1µl, extracted 
genomic DNA. We used the amplifying program at Termocycler that takes 1x95oC→5 
minutes (the alteration) the attaching of the primers in several stages at 40x95oC→1 minute, 
at 40x64oC→1 minute were the attachment takes place usually, and at 40x72oC→1 minute. 
After this attachment protocol the final extraction takes place at 1x72C →10minutes.  
The enzyme restriction was done with the Kpn21 (BspEi) enzyme and followed the 
next steps: we added H2O 6,5ml, after which a tampon solution 2,5ml and afterwards Kpn21 
(BspEi) enzyme 1µl. 
We obtained a reaction mix for the samples used and then we added 20µl PCR 
product applied by the PCR. 
The enzyme has an activity at 55o C; the samples were put in the thermostat for 4 
hours in a water bath. The restriction’s role was to digest the amplified fragment from the 
leptin’s gene in order to differentiate the implicated allele in the buffalo’s milk quality. 
The DNA sample’s migration was made by an electrophoresis reaction in agars gel, 
for coloring and visualizing the products we used 2µl ethidium bromide.  
In order to analyze the biochemical parameters of buffalo’s milk we examined the 
Somatic Cell Count with Somatos M machine, the fat percent, protein percent, lactose percent 





RESULTS AND DISCUSSIONS 
 
In the majority of the samples we obtained the electrophoresis profile by gel 
migration and at the reading of the bands revealed in the gel we observed the appearance of a 
single clear band of 94 bp characteristic to T allele and two clear bands of 74 bp 
characteristic to C allele. Allele C from cytosine and allele T from thiamine are obtained by a 
cytosine-thiamine mutation. Following this mutation the two alleles are differentiated, 
representing three genotypes: CC, TT, and CT. According to the protocol described by 
Buchanan et al. (2002), after PCR reaction with specific primers from gene leptin we should 
obtain the following fragments: - the length of the amplified non restricted fragment should 
be of 94 bp and following the restriction with the Kpn2I restriction enzyme we should obtain 
the following fragments: TT with 94 bp the non restricted alleles by the enzyme, CT which 
will have the fragments 75 bp, 94 bp and 19 bp and CC genotype with 75 bp and 95 bp. 
Because the fragments studied in the leptin gene have a short length in base pair some 
fragments like the 19 base pair can be difficult to visualize in the migration gel.    
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Fig.1.  The electrophoresis profile of 94 base pair 
from leptin gene from blood samples 
Fig.2. electrophoresis profile of the restricted 
fragment with the Kpn2I restriction enzyme from the 
DNA extracted from milk and colostrums 
                
            In the figure 1 and 2 we can observe the electrophoresis profile of 94 base pair which 
corresponds to T allele forming the TT genotype which significantly influences the quantity 
and 94 bp there is a clear band characteristic to this T allele. At the samples were the clear 
band cannot be distinguished the procedure was repeated. The DNA extracted from milk had 
approximately the same quantities and purities as the one extracted from blood, necessary for 
a good visualization of these bands.  
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Fig.3. Electrophoresis profile of the fragments corresponding to 







In figure 3 we can see the electrophoresis profile of 74 base pair corresponding to the 
C allele, and as a consequence to CC genotype. A characteristic for this allele is the 
appearance of these two clear bands corresponding to the 75 bp and 95 bp. In the population 
studied formed by 30 individuals we found a percentage of 66,6% (20 individuals) with TT 
genotype and 33,3% (10 individuals) with CC genotype. We can conclude the fact that in this 
population the percentage of the buffaloes with homozygote characters TT of leptin is higher 
than the ones with CC genotypes.  We were not able to find CT genotype probably because 
the number of individuals taken into study was small but the research is still in progress.  
In recent studies on Iranian Holstein cows the TT genotype was associated with 
higher milk, fat and protein yield compared to other genotypes M. Sadeghi et al. (2008). The 
same theory is sustained by Abdul Raoof Alashawkany et al. in a study made on Holstein 
cows suggesting also the possible influences that the genotype TT might have in the superior 
production and better quality of milk.  Buchanan et al. (2002) reported that the T allele was 
associated with fatter carcasses and the C allele with leaner carcasses.  
  In order to appreciate the quality value of the milk tested we have analyzed the 
following biochemical parameters shown in the table bellow:    
 Tab.1. 
The biochemical values of the milk samples 
 
    No.              Genotype 







pH Somatic Cell 
Count 
1.                      TT 6.69 3.96 4.65 6.84 75000 
2.                      CC 15.92 3.4 3.93 5.83 65000 
3.                      TT 7.72 4.08 4.47 6.87 70000 
4.                      TT 7.21 4.05 4.47 6.86 69000 
5.                      TT 7.49 4.07 4.46 6.87 82000 
6.                      TT 8.17 4.13 4.79 6.9 73000 
7.                      TT 8.04 4.32 4.72 6.23 78000 
8.                      TT 7.62 4.35 5.07 8.16 67000 
9.                      TT 8.07 4.46 4.96 7.48 95000 
10.                    TT 8.12 4.37 4.82 6.92 69000 
11.                    CC 10.09 5.0 3.6 5.7 78000 
12.                    TT 6.95 4.98 4.44 5.79 71000 
13.                    TT 9.54 6.20 3.1 5.3 115000 
14.                    CC 10.6 4.85 4.47 6.48 294000 
15.                    TT 6.69 4.04 5.12 6.5 70000 
16.                    TT 6.16 5.4 5.11 7.18 34000 
17.                    CC 8.03 7.21 2.9 4.8 696000 
18.                    CC 8.94 5.35 3.92 6.54 994000 
19.                    CC 12.28 5.16 4.76 6.39 166000 
20.                    CC 5.2 4.08 5.02 6.9 62000 
21.                    TT 8.35 5.43 4.56 6.55 98000 
22.                    TT 9.45 6.32 5.68 7,68 145000 
23.                    CC 10.08 3.94 5.32 6.43 87000 
24.                    TT 7.89 4.01 6.43 6.54 109000 
25.                    TT 6.87 3.04 3.6 5.79 64000 
26.                    TT 9.7 5.34 4.76 5.91 89000 
27.                    CC 7.56 3.97 2.89 6.47 78000 
28.                    TT 8.92 5.44 4.36 6.89 178000 
29.                    TT 9.34 6.99 5.23 6.32 56000 
30.                    CC 6.9 3.85 5.89 5.61 71000 
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 The buffalo’s milk standard parameters are according to Rotaru O. et al. (2009): fat 
percentage between 7.8%-12%, protein % - 3.9% – 4.3%, lactose 4.7% - 5%, pH 5.3-8.16 and 
SCC (somatic cell count) ≤500000. The table above shows that the milk from some 
individuals with CC genotypes has biochemical parameters that are not in accordance to the 
standard. The milk that came from the buffaloes with TT genotypes presented biochemical 
parameters in accordance to the standards. From this study supported by other recent 
researches in the field we can conclude that the CC genotype is characterized by lower 




1. After the PCR we identified the favorable leptin allele: C and T in the buffalo 
population studied.  
2. The CT genotype could not be identified probably because of the small number of 
individuals studied but this study is still in progress.  
3. From the obtained data we conclude that leptin can be a genetic marker involved in 
the traceability and quality of buffalo’s milk. 
4. The values obtained from the buffalo’s milk with CC genotype denote the fact that 
this allele might be responsible for the poorer quality of milk.  
5. From this study’s results we can conclude that the genotype TT might be responsible 
for the higher quality of the milk that comes from these individuals.  
6. Our data sustain the researches done in this field on bovine and caprine.  
7.  The association between leptin polymorphism with milk production traits suggests 
that this marker may be useful for selection based on molecular information. 
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